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© Heater control system. 



© A heater control system has a control circuit 
actuated in dependence upon an operation variable, 
such as time or heater temperature, to regulate the 
action of phase control means (4,5 or 4,11) in an AC 
power supply to the heater. Such regulation may be 
related to a transition period following the closing of 
the power supply circuit, or to the temperature of the 
heater (3), in order to limit surge currents when the 
heater is switched on. The system may be em- 



ployed in an image forming apparatus wherein ah 
image transferred onto paper is fixed thereto by 
being heated with a heater, the system controlling 
the heater so as to limit the power supply thereto 
when it detects that the power being used by other 
elements of the apparatus would otherwise give a 
total power consumption in excess of a predeter- 
mined maximum. 
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HEATER CONTROL SYSTEM 



BACKGROUND OF THE INVENTION AND RELAT- 
ED ART STATEMENT 

The present invention relates to heater control 
systems for controlling the electric current or power 5 
to be supplied to a heater, and more particularly to 
such a heater control system for use in the fixing 
unit of an image forming apparatus. 

Usually, the resistance value of heaters is small 
when the heater is at room temperature imme- 10 
diately after energization and increases as the tem- 
perature of the heater rises. For example, a 1200- 
watt heater has a resistance value of about 0.8 ohm 
when at room temperature, and the value increases 
to about 8.3 ohms when the heater temperature 15 
rises to the steady-state level. Accordingly, an ex- 
cessive rush current flows through the heater im- 
mediately after energization. In the case of the 
1200-watt heater, the rush current is about 120 A. 
The rush current is therefore likely to cause weld- 20 
ing of the contact of the relay for controlling the 
heater temperature or a malfunction of the power 
supply. 

To overcome this problem, Unexamined Japa- 
nese Patent Publication SHO 63-310587 discloses 25 
a system which is adapted to connect a resistor in 
series with a heater only when the heater tempera- 
ture is low and to short-circuit the resistor when the 
heater temperature has risen to suppress the rush 
current immediately after the closing of the power 30 
supply and eliminate the influence of the ohmic 
loss. 

However, if the resistor of the heater control 
system is set, for example, to 7.5 ohms to sup- 
press the rush current to the current (about 12 A 35 
for the 1200-watt heater) at the time when the 
heater is heated, the ohmic loss is 1080 W. Ac- 
cordingly, the resistor has a large size and evolves 
heat due to the resistance. Further because the 
rush current is suppressed only by the resistor, the 40 
current through the heater decreases as the resis- 
tance value of the heater increases with a rise in 
the heater temperature. 

On the other hand, heaters for use in the fixing 
units of copying machines and like image forming 45 
apparatus are on-off controlled so as to be main- 
tained in a predetermined temperature range 
(between the fixing temperature and a lower tem- 
perature limit) and to ensure an improved image 
quality and reduced power consumption 50 
(Unexamined Japanese Patent Publications SHO 
55-108678 and SHO 55-79477). 

More specifically, the heater control system of 
the publication SHO 55-108678 assures savings in 
power by on-off controlling the heater for tempera- 



ture control while the apparatus is in a stand-by 
state for copying operation and contolling the heat- 
er output proportionally or nearly stepwise during 
the copying operation. 

The heater control system of the publication 
SHO 55-79477 is adapted to apply the total voltage 
to the heater of the fixing roller until the fixing 
temperature is reached to raise the surface tem- 
perature of the fixing roller at an accelerated rate, 
to on-off control the heater for temperature control 
after the fixing temperature has been reached, and 
to turn off the heater when the exposure lamp is 
turned on so that the power to be used will not 
exceed the rated power. 

Nevertheless, the heater control system of the 
publication SHO 55-108678 requires much time to 
raise the heater temperature to the fixing tempera- 
ture since the power supply to the heater is sup- 
pressed to reduce the heater output for savings in 
power. 

Although the control system of the publication 
SHO 55-79477 rapidly raises the heater tempera- 
ture since the total voltage is applied to the heater 
until the fixing temperature is reached, the heater 
temperature drops while the exposure lamp is on 
since the heater is off during this period. Accord- 
ingly, it takes some time for the heater temperature 
to reach the fixing temperature after the exposure 
lamp is turned off. Further because the heater is off 
while the exposure lamp is on, the power used is 
well below the rated power, with the result that the 
overall apparatus uses power with a reduced effi- 
ciency. 

In view of the foregoing problems it could be 
advantageous to provide a heater control system 
which is adapted to control the current to be 
passed through a heater, while allowing the tem- 
perature of the heater to be raised relatively rap- 
idly, and to stabilize the heater temperature at the 
fixing temperature within a relatively short period of 
time, and preferably to enable the apparatus Incor- 
porating the system to use power with an improved 
efficiency. 



SUMMARY OF THE INVENTION 



In one of its aspects, the present invention 
provides a heater control system comprising signal 
generating means for outputting a period signal 
corresponding to a transition period following the 
closir^ of^ a^ power j^PP^ ^r^^^^|^ i!tvT~ 



2 



3 



EP 0 420 523 A2 



4 



th e heat er only du ring the output periodoftihe 
signal generating | m e a n g . and means ToT ceasing 
the operation of the phase control means after the 
output period to supply a current to the heater. 

The heater control system thus constructed 5 
can be arranged to subject the r - fjr fftif]t t flJMUSUP " 
plied t o t he heater Jfc pj^ggj fiftatel ehattflflbfee 

low afterjh e clos inq ^^^Q^rjp^ej g i ^pp jv. whereas 
the current is supplied directly to the heater after 10 
the heater temperature has risen upon lapse of this 
period, whereby the surge current that would flow 
through the heater is suppressed to preclude the 
failure of the power* supply due to an excessive 
current upon closing of the power supply. Further rs 
since no resistor is used for suppressing the surge 
current to the heater, undesired heat evolution is 
avoidable, while the heater temperature can be 
raised rapidly. 

The phase control means may be arranged so 20 
that it provides a delay that is shortened succes- 
sively with time. 

With the heater control system thus construct- 
ed, the current to be supplied to the heater can be 
increased gradually, whereby the rise of the heater 25 
temperature can be further accelerated. 

The phase control means may further be so 
arranged that it effects definite phase control. 

When the heater control system is thus con- 
structed, the control program, etc. can be simpli- 30 
fied. 

In another of its aspects, the present invention 
further provides a control system comprising tem- 
perature sensor means for detecting the tempera- 
ture of a heater, phase control means connected 35 
between a power supply and the heater to supply a 
current to the heater with a delay period succes- 
sively shortened with a rise in the temperature of 
the heater, and shorting means for short-circuiting 
the phase control means when the heater tempera- 40 
ture is not lower than a set temperature to supply a 
current to the heater. 

The heater control system having the above 
construction subjects the current to be supplied to 
the heater to phase control when the heater tern- 45 
perature is low, while the current is supplied di- 
rectly to the heater when the heater temperature 
has risen to not lower than the set temperature. 
This makes it possible to suppress the current to 
be supplied to the heater when the heater has a so 
low temperature and is low in resistance value and 
to gradually increase the current with a rise in the 
heater temperature. 

For use in an image forming apparatus wherein 
an image transferred onto paper is fixed thereto by 55 
being heated with a heater, the present invention 
further, provides a system for controlling the heater 
characterised in that the system comprises power 



sensor means for detecting the period during which 
the power used is in excess of predetermined 
power, and power control means for phase-control- 
ling the power to be supplied to the heater only 
during the output period of the power sensor 
means so that the power used is not greater than 
the predetermined power. 

While the power used by the image forming 
apparatus is in excess of the predetermined power 
due to the operation of the apparatus portion other 
than the heater, the heater control system subjects 
the power to be supplied to the heater to phase 
control during the period to reduce the power to be 
used to not greater than the predetermined power. 
When the apparatus portion other than the heater is 
brought out of operation, diminishing the power 
used to not greater than the predetermined power, 
the phase control of the power supply to the heater 
is changed over to usual control, with the result 
that the power predetermined for the image for- 
ming apparatus can be used more efficiently than 
heretofore possible. It also becomes possible to 
prevent supply of excessive power from the power 
supply and preclude degradation of images due to 
an output voltage reduction of the power supply. 
Further because the power supply to the heater is 
continued during the operation of the apparatus 
portion other than the heater, the fixing roller can 
be heated to the fixing temperature within a short- 
ened period of time. 

The above and other functions, features and 
advantages of the present invention will become 
more apparent upon a reading of the following 
detailed description and drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a block diagram showing a heater 
control system as a first embodiment of the 
invention; 

FIG. 2 is a timing chart showing the operation of 

the heater control system of FIG. 1 ; 

FIG. 3 is a block diagram showing a heater 

control system as a third embodiment of the 

invention; 

FIG. 4 is a timing chart showing the operation of 
the heater control system of FIG. 3; and 
FIG. 5 is a diagram showing an image forming 
apparatus incorporating the heater control sys- 
tem of FIG. 3. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 



FIG. 1 is a block diagram showing a heater 
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control system as a first embodiment of the inven- 
tion. 

A triac 1 and a triac 2 are connected in parallel 
for supplying* for example, alternating current of 
100 V to a heater 3 in accordance with gate control 
signals from an output circuit 6. More specifically, 
the triac 1 serves to phase-control the current to be 
supplied to the heater 3 during a transition period 
following the closing of the power supply to sup- 
press the rush current to the heater 3. The triac 2 
acts to on-off control the current supply to the 
heater 3 after the lapse of the transition period to 
stabilize the heater 3 to the steady-state (fixing) 
temperature. The triacs 1 , 2 turn on when the gate 
receives, for example, a high signal, and turn off 
when the polarity of the current to the heater re- 
verses (zero-crossing, see FIG. 2). 

A choking coil L1 is connected in series with 
the triac 1 and acts to suppress the peak of the 
phase-controlled output current from the triac 1. 

A zero-cross sensor circuit 4 serves to detect 
the time when the polarity of the current to be- 
supplied to the heater 3 reverses (zero-crossing). A 
control circuit 5 serves to produce a control signal 
for the triac t to phase-control the current to be 
supplied to the heater 3. The control circuit 5 is 
internally provided with timer means for producing 
a control signal to turn off the triac 1 and turn on 
the triac 2 upon lapse of a predetermined period of 
time after the closing of the power supply. The 
control circuit 5 further produces a control signal 
for on-off controlling the triac 2 after the lapse of 
the predetermined period so that the temperature 
of the heater 3 as detected by a temperature 
sensor 7 will stabilize to the steady-state tempera- 
ture. 

The output circuit 6 delivers gate control sig- 
nals in accordance with the respective control sig- 
nals from the control circuit 5 to the gate of the 
triacs 1 , 2. 

When the control circuit 5 causes the triac 1 to 
phase-control the current to be supplied to the 
heater 3, the circuit 5 prepares a control pulse by 
delaying the detection signal from the zero-cross 
sensor circuit 4 by a predetermined period of time 
and feeds the control pulse to the output circuit 6 
as a control signal. The output circuit 6 converts 
the control pulse to a trigger pulse and feeds the 
trigger pulse to the gate of the triac 1 . 

The operation of the heater control system of 
the above construction will be described with refer- 
ence to the timing chart of FIG. 2. The current to 
the heater 3 is phase-controlled by the triac 1 in 
two steps. 

Upon closing of the power supply, the control 
circuit 5 first feeds control pulses to the output 
circuit 6 for controlling the triac 1 and the triac 2. In 
response to the control pulses, the output circuit 6 



feeds trigger pulses to the gate of the triac 1. 
Accordingly, the triac 1 phase-controls the current 
to be supplied to the heater 3 in response to the 
trigger pulses, with the triac 2 remaining off. 

5 More specifically, a control pulse delayed by 

the predetermined period from the zero-crossing 
time of the current to be supplied to the heater 3 is 
given to the output circuit 6 for the phase control, 
whereupon the circuit 6 feeds to the gate of the 

10 triac 1 a trigger pulse delayed by a period T1 from 
the zero-crossing time (see FIG. 2, waveform (c)) of 
the current as represented by the waveform A1 
(A2) in FIG. 2, (a). The triac 1 turns on every time 
the trigger pulse is given and turns off at the zero- 

15 crossing time point t1 (t2). 

Consequently, as represented by the 
waveforms C1 , C2 in FIG. 2, (c), the triac 1 feeds 
to the choking coil L1 an output which is off for the 
period T1 every half wave of the current to the 

20 heater 3. As represented by the waveforms D1 , D2 
of FIG. 2, (d), the choking coil L1 suppresses the 
peaks of the current to be supplied to the heater 3. 
As a result, the rush current to the heater 3 is 
suppressed even when the resistance value of the 

25 heater 3 is small. 

Further upon lapse of a predetermined period 
TO from the closing of the power supply, the delay 
period of the control pulse is altered. As repre- 
sented by the waveforms A3, A4 of FIG. 2, (a), 

30 trigger pulses delayed by a period T2 shorter than 
the period T1 are delivered from the output circuit 
6 to the triac 1 in order to increase the current in 
corresponding relation to some increase in the re- 
sistance value of the heater 3 due the increased 

35 temperature thereof resulting from the power sup- 
ply during the period TO. 

Consequently, as represented by the 
waveforms C3, C4 of FIG. 2, (c), the triac 1 delivers 
to the choking coil L1 an output which is off for the 

40 period T2 every half wave of the current to the 
heater 3. As represented by the waveforms D3, D4 
of FIG. 2, (d), the choking coil L1 supplies current 
to the heater 3 at a rate greater than the rate 
represented by the waveforms D1, D2 of FIG. 2, 

45 (d), with the result that the amount of heat evolution 
by the heater 3 is larger than is the case with the 
period TO, raising the temperature of the heater 3 
at a higher rate and thereby increasing the resis- 
tance value of the heater 3. 

so The triac 1 is turned off by a control signal 

from the conrol circuit 5 at time t5 at which the 
heater 3 has a greatly increased resistance value 
due to the rise of the temperature. The system is 
so adapted that the temperature of the heater 3 is 

55 still below the steady-state temperature at time t5, 
so that the triac 2 conducts at time t5. Thus, as 
represented by the waveform C5 of FIG. 2, (c), 
current is supplied through the triac 2 directly to 
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the heater 3. This causes the heater 3 to generate 
a larger amount of heat than before time t5 to 
result in a more rapid rise in the temperature of the 
heater 3. 

Upon the heater temperature rising to the 
steady-state temperature at time t6, the triac 2 
turns off to block the current supply to the heater 3. 
When the temperature of the heater 3 drops to a 
level thereafter, the triac 2 conducts again at time 
t7. Thus, the triac 2 is on-off controlled to maintain 
the heater 3 within the steady-state temperature 
range. 

In this way, immediately after the turn on of the 
power supply, the current to be supplied to the 
heater 3 is phase-controlled, permitting the choking 
coil L1 to suppress the peaks of current supply to 
the heater 3, whereby the rush current that would 
flow immediately after the turn on when the resis- 
tance value of the heater 3 is small can be sup- 
pressed effectively. Further upon the lapse of pe- 
riod TO after the closing of the power supply, the 
delay of the control signal is shortened from period 
T1 to period T2 so as to increase the current 
supply to the heater 3 after the resistance value of 
the heater 3 has increased owing to some rise in 
the heater temperature. This accelerates the rise in 
the heater temperature. 

Although the current to be supplied to the 
heater 3 is subjected to 2-step phase control ac- 
cording to the above description, the control may 
be effected in three steps. In this case, the delay 
period for trigger pulses is shortened in succession 
with time after turning on the power supply to 
gradually increase the current supply to the heater 
3. Alternatively instead of the stepwise phase con- 
trol of the current, the delay period may be made 
definite. This results in a slower rise in the tem- 
perature of the heater 3 but serves to simplify the 
program, etc. for the control circuit 5. 

Next, another heater control system will be 
described as a second embodiment of the inven- 
tion. Although the so-called transition period for 
phase control is determined according to the lapse 
of time from the closing of the power supply in the 
first embodiment, the period is determined accord- 
ing to the temperature of the heater 3 as detected 
by the temperature sensor 7 in the case of the 
second embodiment. The second embodiment has 
the same circuit construction as the first embodi- 
ment. 

The control circuit 5 is adapted to successively 
shorten the delay period of control pulses with a 
rise in the temperature of the heater 3 as in FIG. 2 
described. The output circuit 6 feeds trigger pulses 
to the gate of the triac 1 in response to control 
pulses. Accordingly, the triac 1 gradually increases 
the current supply to the heater 3 with the rise in 
the temperature of the heater 3, with the triac 2 



held off. 

Upon the rise of the heater temperature to a 
predetermined temperature, the triac 1 is turned off 
by a control signal from the control circuit 5, and 

5 the triac 2 is turned on. When the temperature of 
the heater 3 thereafter further rises to the steady- 
state temperature, the triac 2 is turned off to block 
the current to the heater 3. Upon the heater tem- 
perature thereafter drops to a certain level, the triac 

10 2 conducts again. Thus, the triac 2 is on-off con- 
trolled so as to maintain the heater 3 within the 
steady-state temperature range. 

A thyristor or like other switching device may 
be used in place of the triac. 

75 The phase control means can be provided by a 
common gate and pulse generator means for pro- 
ducing gate pulses of specified width in synchro- 
nism with outputs of the zero-cross sensor circuit 
4. In this case, full- wave or half-wave rectified 

20 direct current is also controllable. 

FIG. 5 is a diagram showing the construction of 
a copying machine (image forming apparatus) in- 
corporating a heater control system as a third em- 
bodiment. 

25 The copying machine 21 has at its top a con- 
tact glass plate 22 and a document holder 23 and 
is internally provided with an optical system L and 
image forming means P. 

The optical system L comprises a light source 

30 composed of a fluorescent lamp 24 serving as an 
exposure lamp and a reflector 25, mirrors 26 to 29, 
and a lens assembly 30. The light from the light 
source is reflected from an original on the glass 
plate 22, guided to the lens assembly 30 via the 

35 first to third mirrors 26 to 28 and thereafter projec- 
ted on a photosensitive member 35 via the mirror 
29. The fluorescent lamp 24 is adapted to turn on 
not only during copying operation but also while 
the machine is in a stand-by state for copying. 

40 The image forming means P comprises the 
photo-sensitive member 35, charger 36, blank lamp 
37, developing unit 38, transfer charger 39, sepa- 
rating charger 40, cleaner 41, etc. for developing 
an electrostatic latent image on the photosensitive 

45 member 35 with a toner and transferring the toner 
image onto paper. A paper feeder comprises, as 
arranged generally along the direction of feed of 
paper, paper cassettes 42, 42, feed rollers 43, 43, 
pairs of transport rollers 44, 45 and a pair of 

50 register rollers 46, whereby the paper is fed to the 
photosensitive member 35 for the transfer of the 
toner image thereto. A conveyor belt 47, fixing unit 
48, discharge roller 49, paper tray 50, etc. are 
provided for fixing the transferred toner image to 

55 the paper and discharging the paper. 

The fixing unit 48 comprises a fixing roller 481 
and a pressure roller 482. The fixing roller 481 has 
a heater 483 for heating the fixing roller 481. The 
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toner image transferred to the paper is fused, 
pressed and thereby fixed to the paper by the 
fixing roller 481 and the pressure roller 482. The 
larger the amount of heat generated by the heater 
483, the greater is the power consumption. The 
fixing roller 481 is adapted to be maintained at a 
predetermined temperature even while the machine 
is in the stand-by state. 

Next, the third embodiment, i.e., the system for 
controlling the heater 483, will be described with 
reference to FIG, 3. Throughout FIGS. 1 and 3, like 
parts are designated by like reference numerals. 

A triac 8 supplies alternating current for exam- 
ple, of 100 V to the heater 483 from an unil- 
lustrated power supply in response to a gate volt- 
age signal from an output circuit 9. The triac 8 
turns on when receiving, for example, a high signal 
at its gate and turns off when the polarity of the 
alternating current reverses (zero-crosses, see FIG. 
4). The power supply supplies power not only to 
the heater 483 but also to a solenoid for operating 
the clutches of the feed rollers 43, 43, main motor, 
fan, heater for the photosensitive member, fluores- 
cent lamp 24, etc. 

The heater 483 is one having the greatest 
possible capacity, such that the capacity of the 
heater 483 will not exceed the power obtained by 
subtracting the power consumed by the fan, flu- 
orescent lamp 24, etc. (exclusive of the solenoid 
10) during copying operation from predetermined 
power for the overall image forming apparatus. For 
example, suppose the predetermined power for the 
apparatus is 1500 W, and the power supply to the 
components of the apparatus other than the heater 
483 during copying operation is 300 W. The power 
capacity determined for the heater 483 is then 
1200 W. The term the "predetermined power" re- 
fers to the rated power or permissible power for the 
image forming apparatus. 

The output circuit 9 feeds the gate signal to the 
gate of the triac 8 in accordance with a control 
signal from a control circuit 1 1 . The control circuit 
11 controls the components of the copying ma- 
chine 21 and produces a control signal in accor- 
dance with the temperature of the heater 483 as 
detected by a temperature sensor 7. The control 
signal causes the output circuit 9 to produce the 
gate signal for the control of the triac 8 so as to 
maintain the heater 483 within a predetermined 
fixing temperature ran9e. 

When driving the solenoid 10 via a resistor Rt 
and transistor Q1 during copying operation, the 
control circuit 1 1 produces a control signal to con- 
trol the triac 8 for the phase control of the power to 
be supplied to the heater 483 during the driving so 
that the overall power supplied will not exceed the 
capacity of the power supply. For example, sup- 
pose the predetermined power is 1500 W, the 



power capacity of the heater 483 is 1200 W, and 
the power capacity of the solenoid 10 is 30 W. The 
power to be supplied to the heater 483 is then 
lowered to 1170 W by phase control while the 

5 solenoid 10. is driven. 

For the phase control of the power to be sup- 
plied to the heater 483, the control circuit 11 feeds 
to the output circuit 9 a control signal, i.e. control 
pulse prepared by delaying the detection signal 

70 from a zero-cross sensor circuit 4. The output 
circuit 9 converts the control pulse to a trigger 
pulse and feeds the pulse to the gate of the triac 8. 

The operation of the heater control system thus 
constructed will be described next with reference to 

75 the timing chart of FIG. 4. As already described, it 
is assumed that the predetermined power is 1500 
W, that the power capacity of the heater 483 is 
1200 W, and that the power capacity of the sole- 
noid 10 is 30 W. The control pulse from the control 

20 circuit 11 is so delayed that the power to be 
supplied to the heater 483 is phase-controlled to 
1170 W. 

Before the power supply is turned on, the 
heater 483 of the fixing roller 481 is approximately 

25 at room temperature. When the power supply is 
turned on, the temperature of the heater 483 is 
detected by the temperature sensor 7, and the 
control circuit 1 1 feeds a high control signal to the 
output circuit 9, whereupon the output circuit 9 

30 feeds the high signal B11 of FIG. 4, (b) to the gate 
of the triac 8 as a gate signal, turning on the triac 
8. Power is therefore supplied to the heater 483 
from the power supply while the triac 8 in on as 
represented by the waveforms C11, C12 of FIG. 4, 

35 (c). 

At this time, the heater 483 generates heat at 
1200 W, so that the temperature of the heater 483 
reaches the specified fixing temperature within a 
short period of time. The fixing temperature 

40 reached is detected by the temperature sensor 7, 
whereupon the control circuit 11 applies a low 
signal to the output circuit 9, which in turn feeds a 
low gate signal to the triac 8 to turn off the triac 8. 
Consequently, the power supply to the heater 483 

45 is discontinued, allowing the heater 483 to cool 
gradually. Upon the temperature of the heater 483 
dropping to the lower limit fixing temperature 
(hereinafter referred to as the "lower limit tempera- 
ture"), the control circuit 11 feeds a high signal to 

so the output circuit 9 again, turning on the triac 8 for 
the supply of power to the heater 483. The tem- 
perature of the heater 483 rises to the specified 
fixing temperature again. 

As a result, the heater 483 is on-off controlled 

55 so that the temperature of the heater is maintained 
within a predetermined fixing temperature range. 

On the other hand, with the start of a copying 
operation, the solenoid 1.0 is turned on at time t11 
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for feeding paper. Simultaneously with the ener- 
gization of the solenoid 10, the control circuit 11 
feeds a control pulse to the output circuit 9, where- 
upon the circuit 9 feeds to the gate of the triac 8 a 
trigger pulse B13 a period T10 delayed from the 5 
zero-crossing time of the alternating current. Thus, 
every time the triac 8 receives the trigger pulse 
B13 (B14), the triac turns on, and turns off at the 
zero-crossing time t13 (t14) of the alternating cur- 
rent to supply power, held off for the period T10 10 
every half wave of the current, to the heater 483 as 
represented by Fig. 4, (c).waveforms C13, C14. 

As a result, the power supply to the heater 483 
reduces to 1170 W, and the power used by the 
overall apparatus including the heater 483 and the 15 
solenoid 10 is limited to not greater than the pre- 
determined power. When the solenoid 10 is turned 
off at time t12 upon completion of its operation, the 
phase control of the power supply to the heater 
483 Is changed over to the usual on-off control 20 
thereof for maintaining the heater 483 within the 
predetermined fixing temperature range. More spe- 
cifically, upon the temperature of the heater 483 
reaching the lower limit temperature, the control 
circuit 1 1 applies a high signal to the output circuit 25 
9, turning on the triac 8 for the supply of power to 
the heater 483 to raise the temperature of the 
heater 483. Upon the heater 483 reaching the fixing 
temperature, the control circuit 11 delivers a low 
signal to the output circuit 9, turning off the triac 8 30 
to discontinue the power supply to the heater 483. 

Although the above description is given with 
reference to the case wherein the solenoid 10 
operates, the system may be made to operate in 
the same manner as above in the case where the 35 
predetermined power is exceeded by the operation 
of another component of the apparatus or by the 
simultaneous operation of a plurality of components 
of the apparatus. Although the power supply to the 
heater 483 is reduced to 1 170 W by phase- control, aq 
the power supply may be reduced below 1170 W 
by phase control. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be understood that 45 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 
wise such change and modifications depart from 
the scope of the invention, they sould be construed 
as being included therein. 50 



power supply, phase control means connected be- 
tween the power supply and the heater for phase- 
controlling the current to be supplied to the heater 
only during the output period of the signal generat- 
ing means, and shorting means for short-circuiting, 
the phase control means after the output period to 
supply a current to the heater. 

2. A system as defined in claim 1 wherein the 
phase control means provides a delay time shorted 
successively with time. 

3. A system as defined in claim 1 wherein the 
phase control means effects definite phase control. 

4. A system for controlling a heater characterized 
in that the system comprises temperature sensor 
means for detecting the temperature of the heater, 
phase control means connected between a power 
supply and the heater to supply a current to the 
heater with a delay period successively shortened 
with a rise in the temperature of the heater, and 
shorting means for short-circuiting the phase con- 
trol means when the heater temperature is not 
lower than a set temperature to supply a current to 
the heater. 

5. in an image forming apparatus wherein an image 
transferred onto paper is fixed thereto by being 
heated with a heater, a system for controlling the 
heater characterized in that the system comprises 
power sensor means for detecting the period dur- 
ing which the power used is in excess of predeter- 
mined power, and power control means for phase- 
controlling the power to be supplied to the heater 
only during the output period of the power sensor 
means so that the power used is not greater than 
the predetermined power. 

6. A system for controlling an electrical heater 
wherein a control circuit is actuated in dependence 
upon an operation variable, such as period of op- 
eration or heater temperature, to regulate the action 
of phase control means in an AC power supply to 
the heater to limit the input to the heater in accor- 
dance with said variable. 



Claims 

i . A system for controlling a heater characterized 55 
in that the system comprises signal generating 
means for outputting a period signal corresponding 
to a transition period following the closing of a 
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